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(54) Anti-Stress agent for animals comprising an ascorbic acid derivative 

(57) An anti-stress agent for animals for reducing 
the growth inhibition or mortality of animals and a 
method of reducing stress using a feed composition 
having blended therein the anti-stress agent. The anti- 
stress agent for animals comprises one or more sub- 
stances selected from an L-ascort3ic acid-2-phosphoric 
acid, a salt thereof and an L-ascorbic-acid-2-glucoside. 
as an active ingredient, for inhibiting the inaease of 
blood plasma lactate dehydrogenase (LDH). malate 
dehydrogenase (MDH) and aspartate aminotransferase 
( AspAT) and for inhibiting the increase of stress proteins 
in blood, which occur when animals are placed under 
stress. Also disclosed is a feed composition comprising 
the anti-stress agent; and a method of reducing the 
stress of animals by supplying the same as feed. 



in 
in 
o> 

00 
CO 



LU 



Primed by Xerox (UK) Business Services 
2 16 3-3 4 



EP0 848 955A1 



Description 



FIELD OF THE INVENTION 



soJi«r*l" nll"n^^ '^^T *° f" "^^-^''^ ^S^"' «"""als and a method of reducing stress in animals. More 

SiSi^^LDH'S^H lrAlTTT^^^^ *° ^" ^"^^''^ '^^ ^^"^'"9 °* ^"^-^'^ ''V inhibiting the 

increase of LDH. MDIHand AspAT as plasma enzymes in blood and the inaease of stress proteins which occur when 

agTmt animal''- " *° ' °' ^^"^'"^ ^'^^^ administering thel^'sTesS 

ir^J^t^H^^^ ^^^^ ^'"^'^ °* P'^^ Stress reaction of animals and inhibit var- 

ious disorders accompanying the stress, such as a loss in body weight and a reduction in immunity 

BACKGROUND OF THF INVENTION 

• ^' '-•'^scorbic'acid is a very important nutrient, and this single substance or a salt or a derivative thereof 

IS added to a large number of animal feedstuffs. i w a aerivanve inereot 

Partioilarly in recent years, livestod* such as cattle and pigs, and useful marine animals such as rainbow trout 

S afSi^hT T horse macKerel and prawn are l^o' 

raised at high densrty Also, dogs and cats are prevented from running off and are left in noisy places. Accoidingly t^e 

aTrr;^cr:?ar '"^^^"^^^^^^^^^^ 

Therefore, the requirement for ascorbic acid is considered to be high as compared with the case of normal breedino 
condrtions. Furthermore, the lack in intake of ascorbic acid causes phenomena such as a loss in body weiS a rSuc 
'Zn2' ^" "^^ease in mortality, and incurs enormous economic damage to breeders, ^articulariy. under 
a h^gh temperature environment in summer or under a low temperature environment in winter, the stress is intensified 
and the economic damage increases. ■■•wnwnea 

'^"^ ^''^ *° ^' kinds of animals. However the L- 

Ar^Lf k'" general 'S p^ne to oxidative decomposition, and is swiftly deactivated even if it is added to feed 
Accorelingly. berause of this problem, the effect is difficult to maintain. Particularly, in recent years the heatingSe 

as the raw material temperature. Accordingly other problems are also caused such that L-ascorbic add in general fe 
aS^?fS^^th1 likr""°"- °' '^^ ^ provided S I 

oraint wrf'rl!~™?t^^h°' "^"^"^ ^^ese problems is to coat fine grains of inexpensive ascorbic acids and Wend the 
grains with feed. This technique is proposed, for example, in JP-A-52-15812 (the term "JP-A" as used herein means an 
unexamrned published Japanese patent application"), JP-A-53-127819, JP-A-54- 109962. JP•A•£^Si T^XS. 
4913, JP-A-57-59803. JP-A-57-85317. JP-A-58-20S461 . JP.A-59-44327 JP-A-63-1^4 JP-A-ffi asS t Z A 2 
31 18, JP-A-64-31 19. JP-A-1-S001 13. JP-A-1-296953 and JP-A-2-462S9 63-258813. JP-A-64- 

ci^^^r!!!^!^"^ techniques disclosed in these patent publications are common in that the coated ascorbic acid parti- 

tZ^nnT ^'T^'t'° ^ ''^^'"^ '^^ P^^^«"*5 ^^<'°^'^ particles from fracturing duririg the 

crushing step in the production process of feed or the like. As a result, the surface area is large and oxygen in S S 

d.fnn •''tr'^I^' ™" "^^ '° P^'*'^'" ♦^^^ '--ascortsic add is easily dec^iZsJS by o^ 

J^on in the production and distribution processof feed inahigh-temperaturepressuremolding^^ 

^^c^^^!^o' ^'"^ ^ L-ascorbic acid derivative to feed that resists oxidation, such as L- 

rS^z^t .t 1 • ""'"^^ "'^^'^P'"' JP-A-49-24783 discloses a method of adding ascorbic acid- 

te?a7e?r Ln^ ac^-2^6-dipalmitate. ascorbic acid-3-palmitate. ascorbic ackd-3-stea,ate. ascorWc add-3.6-dS- 
tearate or ascorbic aad-2-phosphate, to artificial feed for silkworms 

2.Dh^h'lL"].!r' T!^'' ac.d-3-palmitate. ascorbic acid-3-stearate. ascorbic add-3,6-distearate and ascorbic add- 
inS^^ ^"^^^^ "^'"^ 0' exhibiting satisfactory stability against heat or oxidation. Howler 

esle^ at^^r 1 "'T'"' components induding an ascorbic add are generally pT^' 

STr inl f processes of feed in a high-temperature moWing machine indude processing at 70X or higher fo^ 
ZTo me^S t^^^^^^^ ^" °' ^^■<^^^-^ acids are disadvant^geously deco^^s^ 

stabD'irXT,'^!®' acid-2-sulfate. L-ascorbic add-2-benzoate and ascorbic acid-2.6-dipalmitate are 

a^^icu^^h Z"'^'^''- "^^^^ ^ ^^^"^ - <=°"-ersion by an intracorporeal enzyme Tnto asco*ic 

acw occurs with difficulty in some animals and the ascorbic acid activity cannot be satisfactorily exerted. 
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On the other hand, the stress reaction of animals is closely related to the degree of change In various environments 
where the animals are living, more specifically, a change in environmental factors such as temperature, light, nutrients 
or breeding density. When the environmental change is small, animals adjust their metalXDiism without causing a large 
change in the internal metabolic control mechanism. However, when the environmental change is large, animals can 

5 difficultly adapt their metabolism to the change within a short period, and try to put into effect a qualitatively different 
metakxslic control for sustaining and continuing life. 

In general, it is known that as the environmental change increases, the stress reaction that is generated in the ani- 
mal txxly intensifies (as described by Yousef, M.K.. Stress Phvsioloov in Livestock. Vol. 1 & II. CRC Press (1 985); Young 
B.A. et at. J. Animal Science. 67. 2426-2432 (1989); Yamada. M. and Tanaka. M., Proc. XIX World s Poultry Congress 

w 1992. pp. 43-47; Siegel. H.S.. Br. Poult. Sd.. 36, 3-22 (1995); and Yamada et at. Proc. 10th European Poultry Nutrition 
Symposium. 1995. pp, 373-374). 

One example of the effect of ambient temperature on the physiological and reproduction functions of homoiotherms 
such as livestock and poultry is reported by Yamada. Dobutsu Seisan to Kankvo Chosetsu. Shlnoan. Seibutsu Kankvo 
Chosetsu Handbook (Animal Production and Environmen tal Control. New Version. BioloQical Environment Control 

15 Handbook) , pp. 234-248 (1995). More specifically, in the temperature region of from 18 to 26*0. domestic ft)wl actively 
exercises its laying function and does not suffer from any outstanding stress reaction. However, if the ambient temper- 
ature enters the region of from 26 to 32°C. the breathing function or behavior form starts changing and signs of stress 
reaction are observed. If the ambient temperature reaches the region of from 32 to 36''C. the degree of temperature 
stress becomes large. Accompanying it, the breathing turns into panting breath, the hydroposia or diet behavior 

20 becomes very unusual and the laying function is extremely reduced to thereby cause serious economic damage in poul- 
try farming. If the ambient temperature reaches 36*C or higher, not only the breathing form but also important physio- 
logical functions such as the thermoregulation function indispensable to sustain life start to become affected, and the 
nature of various functions is altered to cope with the life crisis. 

In the above-described state, the sustainment of life is a most important issue and therefore, domestic fowl sup- 

25 press the normal biological substance synthesizing function and accelerate the synthesis of stress proteins to undergo 
biophylaxis to the extent possible. In this way. the stress reaction In the living txxly changes to accompany the change 
in ambient temperature. Also, the physiological constituent factors of the stress reaction include a change in the con- 
centration of biological components related to important metabolic functions and the change in the activity of enzymes 
contiguous to the substance conversion. In particular, the appearance of enzymatic activity closely related to the bio- 

30 logical energy metabolism or appearance of stress proteins for the purpose of biophylaxis serves as a 'physiological 
index for assessing the degree of the stress reaction. 

The change in metabolic function involves a large number of metabolic pathways such as the saccharometabolism. 
lipid metabolism and amino acid metabolism in the liver or kidney, and the dismutation metatxjiism between carbohy- 
drates and amino acids. LDH and MDH are related to the saccharometabolism. and AspAT is related to the carbohy- 

35 drate and amino acid metabolism. Thus, these are important enzymes. It has recently been reported that an increase 
in the concentration of LDH. MDH or AspAT activity in Wood indicates a biological stress reaction from the aspect of 
metat50lic function. Furthermore, suppression of the stress reaction is a very important matter in breeding livestock with 
high yield. 

The stress protein has several molecular species and the molecular species which is produced depends on the . 
40 property of the stress reaction. Appearance of the stress protein of 80-85 KDa in the plasma of egg layers has been 
confirmed, but this does not apply to other animals (see. Lindquist S., Annu. Rev. Blochem.. (1986); Morlmoto. R.I. and 
Milarski. K.L. Stress Proteins in Bloloav and Medicine , pp. 323-359 (1990); Siegel. H.S.. Br. Poult. Sci. . 36. 3-22 
(1995)), 

Reducing or preventing the production of stress proteins in the biophylaxis reaction is a very important issue for 
45 healthy and effective breeding of animals. Thus, there has been a demand for the development of a method for control- 
ling and reducing the stress reaction. 

When an animal is placed under stress, tfie stress reaction such as an increase or fluctuation in LDH. MDH or 
AspAT in blood is observed. However, in many cases, the sti-ess phenomenon capable of externally visual observation, 
such as a loss in body weight or a reduction in eggshell sti-ength, is not generated and even when it appears, the phe- 
50 nomenon is very often recognized after the lapse of a fairly long time. However, when the stress reaction continues for 
a long period or when other stress reactions such as infectious diseases multiply, the stress of animals is gradually 
accumulated and amplified. This may cause serious disease or result in the deterioration of meat quality, egg quality or 
milk quality before the livestock manager becomes aware of the problem. In conventional techniques, a method capable 
of satisfactorily suppressing the sti-ess reaction such as an increase or fluctuation of LDH. MDH or AspAT in blood has 
55 not been reported. 

Thus, in recent highly and intensively efficient stockbreeding or poultiry farming, awareness of the stiress reaction 
that is not visually observable and a means for suppressing the same has been an important issue in view of the breed- 
ing control of healthy livestock. Furthermore, it has been found that the stress reaction is reliably detected by determin- 
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ing the LDH, MDH or AspAT in the blood of animals. 

As described above, the increase of plasma LDH. MDH or AspAT and the increase of stress proteins in blood as 
a sfress reacton of animals, .s a very important physiological index for stress. However, the proposals hitherto reported 
w.th respect to stress suppression include neither an anti-stress agent for animals capable of d^ng and su^^^ 
mg the stress reacton of useful livestock nor a method of reducing the stress of animaTby administeri!lg SchTS 

Sir6SS aySriL 

, Furthermore, although a method of orally administering vitamin C to egg layers raised in a high temperature envi- 
ronment to increase eggshell strength has-been reported, an overall method of preventing the stress imjsed^ HC- 
.ng animal by suppressing the increase of plasma LDH, MDH and AspAT and the increase of stress prSeins in blood 
as important physiological indices for stress, has not yet been found. 



SUMMARY OF THE IfMVENTinN 



IS 



20 



25 



30 



35 



40 



45 
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It IS therefore an object of the present invention to develop an anti-stress agent for animals, for suppressing the 
increase of plasma LDH. MDH or AspAT and stress proteins in blood, which can be detected as a str^s rtacSn o^ 
animals, and for reducjng the growth inhibition or mortality of animals. It is also an object of the present invention to 
develop a method of reducing stress in animals using the anti-stress agent nvennon to 

7^^. P*"^ inventors have made extensive investigations to identify substances free of decomposition even in the 

product.^ process of feed using a high-temperature heat molding machine, which substances are capable of exhibit^g 
me satisfactorily high anti-stress activity of ascorbic acid to a wide range of useful economic animals, such ?s Stte 
pigs dogs, cats, rainbow trout, sweet fish. carp, sea bream, salmon, eel. yellow tail, globef ish, flatfish, tuna or hoi^e 
TJ^'^L T ^* ^ ^^^^ ^ *^'*=^ °" above-described stress reaction As a 

sS^ orf J^tTriof"? ""'"^^^'^ ^" acid-2-monophosphate. an L-ascorbic acid-2-gluco 

sde or a salt thereof is used as an L-ascorbic acid derivative, the increase of stress plasma LDH. MDH and AspAT and 
stre^ proteins in blood can be advantageously suppressed. The present inventors further succeeded in fiiS^g 
rnula^^on which can reinforce the stress suppression (reduction) of these substances. More specifically, the obfel of 
the present invention have been attained by providing: =wujoou.oi 

(1) an ami-stress agent for animals, comprising one or more substances selected from the group consisting of an 
L-ascort>.c acid-2-phosphoric add. a salt thereof and an L-ascorbic acid-2-glucoside. as an aXe°nSe,i for 
inhibiting an increase of blood plasma lactate dehydrogenase (LDH). malate dehydrogenase (MDH) ami aspartate 

Te'SSTsr^s: "^^^^^^ 

ShThf""^*''®^ ^"""^'^ described in item (1). further comprising an antioxidant substance blended 

aci^.2 glucoTdr ^" L-ascorbic acid-2-phosphoric acid, a salt thereof and an L-asco^ 

(3) an anti-stress agent for animals as described in item (2). wherein the antioxidant substance is selected from the 
group consisting of carotene, astaxanthin. lutein. d1 -a-tocopheryl acetate, a-tocopherol. SOD. glutathione and cat- 

™ w i'^-'^^f composition for animals, comprising a feed composition having blended therewith an anti-stress 
agent for animals as descrtoed in any one of items (1) to (3). as a premix. an animal drug or a nutrient reinforce- 

(5) a method of reducing stress in animals, which comprises administering 0.03 g/kg-body weight or more of one 

an^Is^o^f :'h%'1^^^^ •^''"^'^'"^ °* ^" ^-^^'^ acid-2.phosphoric'acid'a ZZr^l Z 

an L-ascorbic acid-2-glucoside. for inhibiting an increase of blood plasma lactate dehydrogenase (LDH) malate 
deMrogenase (MDH) and aspartate aminotransferase (AspAT) and for inhibiting an inaease of stress p otTi^ n 
blood, which occurs when said animals are subjected to stress: 

(6) a method of reducing stress in animals, which comprises simultaneously administering 0.03 g/kg-body weight 
^TZttr^^ substances selected from the group consisting of an L-asco*ic acid-2-phosphoric acid a 

^1 •--ascoibic acid-2--glucoside. as an active ingredient, and 0.02 g/kg-body weight or more of 
another antioxidant substance, for inhibiting an increase of blood plasma lactate dehydrogenase (LDH) malate 
^^^"^^ ^ ^^^"^'^ aminotransferase (AspAT) and for inhibiting an increase of stress p oteSs in 
blood, which occurs when said animals are subjected to stress- H-oieins m 

!>?o^D"S;2t?no!?,"S.« H "^"^ °' ^^i'^^' ^^^^ fro-^ the 

? f u- ''^'P- ^« bream, salmon, eel, yellow tail 

globefish. flatfish, tuna, horse mackerel and prawn; ■ ' ^ 

(8) a feed composition prepared by blending with animal feed an anti-stress agent for animals containing one or 
more substances selected from the group consisting of an L-ascorbic acid-2-phosphoric add. a salt thereof and an 
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L-ascorbic acid-2'glucoside. as an active ingredientjn a blending ratio of 300 ppm or more in terms of the active 

ingredient: 

(9) a feed conposition prepared by blending with animal feed an anti-stress agent for animals containing 300 ppm 
or more of one or more substances selected from the group consisting of an L-ascorbic acid-2 -phosphoric acid, a 

5 salt thereof and an L-ascorbic acid*2-glucoside, as an active ingredient, and 200 ppm or more of an antioxidant 

substance; 

(10) a method of reducing stress in animals, which connprises supplying a feed composition described in item (8) 
or (9) which is prepared by blending with animal feed an anti-stress agent for animals containing 300 ppm or more 
of one or more substances selected from the group consisting of an L-ascorbic acid-2-phosphoric acid, a salt 

10 thereof and an L-ascorbic acid-2-glucoside, as an active ingredient, and 200 ppm or more of an antioxidant sub- 
stance, to cattle, pigs, dogs, cats, rainlx)w trout, sweet fish. carp, sea bream, salmon, eel. yellow tail, globefish. flat- 
fish, tuna, horse mackerel or prawn; and 

(11) a feed composition as described in item (8) or (9). wherein the feed conposition prepared by blending with ani- 
mal feed an anti-stress agent for animals containing 300 ppm or more of one or more substances selected from the 

IS group consisting of an L-ascorbic add-2-phosphoric acid, a salt thereof and an L-ascorbic acid-2-glucoside. as an 
active ingredient, and 200 ppm or more of an antioxidant substance, is a feed composition heated at 80*'C or higher 
in an extruder, expander, pellet machine or. dryer. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

The present invention is described in more detail below. 

The term "a salt" in the expression "an L-ascorbic acid-2-phosphoric acid, an L-ascortwc acid-2-glucoside or a salt 
thereof as an active ingredient of the present invention means a salt of a metal selected from metals such as an alkali 
metal and an alkaline earth metal (preferably a sodium salt or a magnesium salt). 

25 Examples of the salt of L-ascorbic acid-2-phosphoric acid for use in the present invention include magnesium L- 
ascorbic acid-2-monophosphate. sodium L-ascorbic acid-2-monophosphate, potassium L-ascorbic acid-2 -monophos- 
phate, calcium L-ascorbic acid-2-monophosphate and aluminum L-ascorbic acid-2-monophosphate. Examples of the 
salt of L-ascorbic acid-2-glucoside include 2-0-a-D-glucopyranosyl-L-ascorbate (as disclosed in JP-A-5-1 17290). and 
preferred examples thereof include magnesium L-ascorbic acid-2-monophosphate. L-ascorbic acid-2-phosphate and 2- 

30 O-a-p-glucopyranosyl-L-ascorbate. 

When an antioxidant is blended with the anti-stress agent comprising an L-ascorbic acid-2-phosphoric acid, a salt 
thereof or an L-ascorbic acid-2 -glucoside, as an active ingredient of the present invention, higher effects can be attained 
for suppressing the increase in plasma LDH, MDH and AspAT and stress proteins in blood which accompanies the 
stress reaction. 

35 Examples of the antioxidant which can elevate the effect of the present invention include d/-a-tocopherol. d^-a- 
tocopheryl acetate, vitamin E and a derivative thereof; antioxidants such as erythorbic acid, tea extract, polyphenols 
and ethoxychin; carotenoids such as astaxanthin; organic acids such as citric acid and glycine; phosphoric acids such 
as phosphoric acid and metaphosphoric acid; and stabilized L-ascorbic acids such as L-ascorbic sulfate and L-ascorbic 
palmitate (excluding L-ascorbic acid-2-phosphoric acid, a salt thereof and an L-ascoibic acid-2 -glucoside). In particular. 

40 when the anti-stress agent of the present invention is used in combination with one or more antioxidant substances 
selected from carotene, astaxanthin, lutein, d1-a-tocopheryl acetate, a-tocopherol. SOD. glutathione and catechlns, the 
action of suppressing the increase of animal stress plasma LDH. MDH and AspAT and stress proteins in blood is inten- 
sified. 

The anti-stress agent for animals blended with a feed composition of the present invention may be formulated as 
45 any kirxi of drug formed for the purpose of administering nutrients or useful drugs into the body of useful animals or rein- 
forcing them. Representative examples thereof include feedstuffs. premix agents, vitamin agents and animal medi- 
cines. 

One or more substances selected from an L-ascorbic acid-2-monophosphoric acid, a salt thereof and an L-ascor- 
bic acid-2-glucoside. as an active ingredient of the present invention, is administered to animals at a dosage of 0.03 g 
50 or more, preferably from 0.03 to 1 .5 g. more preferably from 0.03 to 0.6 g. per 1 kg of the animal body weight, irrespec- 
tive of the kind of animal. 

When one or more substances selected from an L-ascorbic acid-2 -monophosphoric acid, a salt thereof and an L- 
ascorbic acid-2 -glucoside is added to a normal feed and then administered, the substance is blended in an amount of 
300 ppm or more based on the entire weight of the feed. 
55 When the anti-stress agent for animals is used in combination with an antioxidant substance, one or more sub- 
stances selected from an L-ascorbic acid-2 -monophosphoric acid, a salt thereof and an L-ascorbic acid-2-glucoside, as 
an active ingredient of the present invention, is administered at a dosage of 0.03 g or more per 1 kg of the animal body 
weight, irrespective of the kind of animal, and together therewith, one or more antioxidant substances is administered 
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20 



at adosage of from 0.02 g or more, preferably from 0.02 to 1 g. more preferably from 0.02 to 0. 1 g. per 1 kg of tfie animal 
body weigfTt. irrespective of tfie kind of animal. 

^^T^T°Lt !f ®" anti-stress agent for animals is used in combination with an antioxidant substance and 
added to a feedstuff, irrespective of the kind of animal. 300 ppm or more of one or more substances selected from an 
L-ascorbic aad-2Htionophosphoric acid, a salt thereof and an L-ascorbic acid-2-glucoside. as an active ingredient of 

he present inventon. and 200 ppm or more of one or more antioxidant substances are simultaneously blended to the 
feed for administration. ^»jum 

Conventionally, an ascorbic add has been added to feed for animals so as to reduce the stress of useful animals 
However, this addition exhibited the following problems. Itomely. L-ascorbic acid in gerieral has poor heat resistance 
and « prone to oxidaton decomposition and accordingly, it is difficult to store and handle; in the case of adding to feed 
°L J ^ J®"^**"'® heating cannot be used which is performed in the process of forming or drying the feed 
after Wending for sterilizing or disinfecting or to accelerate conversion of the feed into gluten and thereby improve 
digestibility of the protein; if this high-temperature heating operation is carried out. the added L-ascoibic acid is ouicklv 
deactivated and its effect is hardly maintained: and since a heating-type granulating machine commonly used in feed 
production-in recent years, such as a pellet mill and an extruder, raises the raw materials to a high temperature the L- 
ascorbic acid in general is quicWy decomposed and inevitably toses its effect as an anti-stress agent 
•.c cS! ^® "^^^^o*"® l:'^!"''^*' ^"""^ derivative used in the anti-stress agent of the present invention maintains 
ite stability even at lOO'C or higher. Accordingly, a heating high-temperature formation can be used for sterilizing or dis- 
infecting the feed or to accelerate conversion of the feed into gluten. Thus, it is not only excellent as an anti-stre^ agent 
but also very superior as a feed additive. ^aooawi 
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EXAMPLES 

The present invention is desaibed in greater detail below by reference to the fblfowing Examples However the 
present invention shouW not be construed as being limited thereto. 

(Anti-stress agent for animals) 



30 



The raw materials in each composition shown below were blended and thoroughly mixed in a mixer to prepare an 
ant-stress agent for animals. The respective anti-stress agent compositions were designated as Test Segmei^i to 5 
and are shown in Table 1. 



Table 1 
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Test Segment No. 


Anti-Stress Agent Composition 


Blend Composition 


Test Segment 1 


sodium L-ascorbic acid-2-monophosphate 


100% 


Test Segment 2 


magnesium L-ascorbic acid-2-monophosphate 


100% 


Test Segment 3 


L-ascorbic acid-2-glucoside 


50% 




magnesium L-ascorbic acid-2-monophosphate 


50% 


Test Segment 4 


sodium L-ascorbic acid-2-monophosphate 


50% 




dl-a-tocopheryl acetate 


50% 


Test Segment 5 


calcium L-ascorbic acid-2-monophosphate 


50% 




p-carotene-blended carrot extract 


10% 




mysis extract astaxanthin mixture 


10% 




lutein-blended Marry Gold extract 


10% 




vitamin E-Wended wheat germs 


10% 




SOD-blended green alga mixture 


3% 




glutathione-blended yeast 


3% 




catechins-Wended green tea extract 


4% 
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(Anti-Stress feed composition) 
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To a feed having blended therein 75% (% by w©ght. hereinafter the same) of corn. 20% of soybean flour (CP: 45%). 
1.5% of calcium phosphate and appropriate amounts of an inorganic material mixture, a yeast and an overall vitamin 
5 mixture exclusive of ascorbic acids, each of the five kinds of anti-stress agents for animals prepared as described above 
was blended in a proportion of 600 ppm based on the feed. Each of the blends was thoroughly stirred, subjected to heat 
(maximum temperature: 100**C) formation in a normal pellet machine and dried (maximum temperature: 82®C) to pre- 
pare five kinds of anti-stress feed compositions of the present invention. 

w (Preparation of comparative feed compositions) 

Separately, feedstuffs were prepared in the same manner as above, except for using 600 ppm of a blend containing 
a commercially available heat-resistant grease-coated L-ascorbic add as shown in Table 2; in place of the anti-stress 
agent for animals of the present invention. 

15 More specifically. 75% (% by weight, hereinafter the same) of corn. 20% of soybean flour (CP: 45%). 1 .5% of cal- 
cium phosphate. 0.5% of sodium L-ascort>ate and appropriate amounts of an inorganic material mixture, a yeast and 
an overall vitamin mixture exclusive of ascorbic adds were added and the blend was thoroughly stirred, subjected to 
heating formation and dried. These compositions were used as the feed for the control segments. 

The heating formation and drying of feedstuffs was performed for improving feed efficiency, reducing miscellaneous 

20 fungi in the feed and decreasing dust in the livestock house. The conditions thereof were such that the maximum prod- 
uct temperature in the pellettzer was about lO'^C and the drying temperature and time were 50''C and 20 minutes, 
respectively. Thereafter, the feedstuffs were stored at room temperature. 



Table 2 



Control Segment No. 


Name of Chemicals 


Blend Composition 


Control Segment 1 


grease-coated sodium L-ascoftate 


100% 


Control Segment 2 


grease-coated magnesium L-ascork3ate 


100% 


Control Segment 3 


grease-coated L-ascorbic acid 


50% 




glucose 


25% 




magnesium phosphate 


25% 


Control Segment 4 


grease-coated sodium L-ascorbate 


50% 




d1-a-tocopheryl acetate 


50% 


Conti-ol Segment 5 


grease-coated caldum L-ascorbate 


50% 




p-carotene-blended carrot extract 


10% 




mysis extract astaxanthin mixture 


10% 




lutein-blended Marry Giokj extract 


10% 




vitamin E-blended wheat germs 


10% 




SOD-Wended green alga mixture 


3% 




glutathione-blended yeast 


3% 




catechins-blended green tea extract 


4% 



50 

Example 1 
(Effect on swine) 

55 In order to verify the effect of the present Invention on swine, namely, that the anti-stress agent for animals inhibits 
the inaease of plasma LDH. MDH and AspAT and stress proteins in tiood, a test was performed as follows using the 
feed compositions prepared above as the anti-stress feed composition and the control feed compositions. 

100 head of 30 day-old Landrace x Yorkshire boars were divided into 10 groups each consisting of 10 head (20 
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the five kinds of test preparations of the present invention were tested. 

For raising the animals, the feed of Test Segment 1 of the present invention was supplied to 10 head of swine in the 

Segment 1 In the same manner. Test Segments 2 to 5 and Control Segments 2 to 5 were formed 

The sw.ne used for this test had been txed with a commercially available vitamin C-free feed until 23-days old 
exclusive of the lactation and weaning time period. ^^-s-oays oio 

The highly concentrated L-ascorbic acid-2-phosphate derivative-containing feed prepared above was blended with 
a general addition-free feed once every morning to achi^e oral administration of the L-^orbic^ a-^S^StTi^* 
amount of about 0.02 mmol and supplied to each test segment. The weight determination was perform^ ^e a week 
and the amount of the anti-stress agent-containing feed thus added was controlled P«™^'"«' once a week. 

On the omer hand, the compositions in the formulation of the control segments was each was blended to have a 
proporfton of 600 ppm and supplied for breeding. In the first day of the test, swine were transferred to a^rSe ^fne 
house to induce stress, and in order to achieve a uniform body weight at the same time period, the group^a ^oH^s 

^«^Ln^^f , ^ 1^"^°" incremental body weight. The swine were bred for ^ays from t^e 

.nit.at.on o^me test wrth the respective feedstuffs of the test segments and the control segments. At the 61 st day S(S 
was sampled from each swine and the Wood plasma LDH. MDH and AspAT. the stress ^oteins in bloi aSl t^e ircS 
mental body weight were determined by the methods described below. e ns .n oiooa ana tne incre 

(Determination method of LDH. MDH and AspAT) 

nate.irLSlf centrifuged at a temperature of 4°C at 2,000 rpm to separate the plasma, and the super- 

natam fraction thus obtained was used as a specimen for the determination of enzymes. The enzyme activity was d^er- 
rnined by spectroscopically measuring the change in absorbance of NADH at 30°C and S^nm T^e «S aS,uS of 
the enzyme reaction solution was 3.0 ml and the test compositions were as follows: 

(1) in the case of LDH or MDH: 

mM KCm' mM? nT^J.'^f il"'Y>.l°'"''°" "'"^^"^^^o^^ 67 mM), 0.1 ml of 5 mM NADH (0.17 mM). 0.1 nil of 30 
fTMfSIlc l^^ ' I 2"^ 2-mercaptoethanol (2-ME). 0.3 ml of substrate (pyruvic acid for LDH. o4toacetic acid 

of 3 0 mi* ^ ' °* ^ °* P'««^ ^^"^ we^e added to maS a tS 

(2) in the case of AspAT: 

pn Jm° ""l"! ^?°.""^ ^"^^ °* * ""^ 30 mM KCI. 0.1 ml of 30 mM 2-ME 0 3 ml of 

of tJL nLl^" ^ ° ' (^^DH). 0.3 ml of 50 mM aspartic acid. 0.9 ml of v^ter aiJt o7,2 

of the plasma specimen were added to make a total of 3.0 ml. The enzyme activity was determined by its initi^ rate 

(Determination method of stress proteins) 

rr^,I!^!t"^^' °* P'"**'"* P"^™' ^ """*er of molecular species and the content of each 

\ determined using a migration diagram obtained by subjecting a gel after SDS PaSe e e^fro 

a^c^na r^T" "'""'xi" °' ''''' P^°*^*" ^« ^ ^^««-« value from 

ofThe IdI pSe IT^^ electrophoresis was performed within the range of not changing the migration conditions 

(Incremental body weight ratio) 

incrJUerSl^^'^*^ t^t ^^fo ^V^^ '"^^ measured both in the control segments and the test segments. The 
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tncremental body weight = 

(weight after completing the test in the control segment - weight at the start of the test In the control segment) 
/ (weight after completing the test in the test segment • weight at the start of the test in the test segment) x lOO 

5 

(Results) 

The average values of LDH, MDH. AspAT. stress proteins and incremental ratio of the body weight after adminis^ 
taring each of the five kinds of anti -stress agents of the present invention as well as the values of the corresponding 
10 controls were obtained. Then, the ratio of the present invention to the control was obtained according to the following 
equation, and the effects were compared. 

(average of LDH. MDH. AspAT or stress proteins in the segment where 
the anti-stress agent of the present invention was 

administered) 

(average of LDH. MDH. AspAT or stress proteins in the control 
segment where an L-ascorbic acid was administered) 

20 . The results are shown in Table 3. The average values of LDH. MDH. AspAT or stress proteins in blood where the 
anti-stress agent for animals of the present Invention was administered, were markedly reduced as compared with 
those in the control segments to thereby confirm the effect of the present invention. 

Furthermore, an improvement was also obtained with respect to incremental body weight. The effect of administer- 
ing the anti-stress agent of the present invention containing an antioxidant surpassed the effect that was obtained when 

25 an antioxidant was not added. 



Tabled 



30 




Ratio of Test 
Segment 1 to 
Control Seg- 
ment 1 


Ratio of Test Seg- 
ment 2 to Control 
Segment 2 


Ratio of Test Seg- 
ment 3 to Control 
Segment 3 


Ratio of Test Seg- 
ment 4 to Control 
Segment 4 


Ratio of Test Seg- 
ment 5 to Control 
Segment 5 




LDH ratio 


53 


70 


63 


40 


47 


35 


MDH ratio 


74 


75 


BO- 


55 


55 




AspAT ratio 


64 


55 


SS 


58 


63 




Stress protein 
ratio 


77 


76 


80 


64 


61 


40 


Incremental 
weight ratio 


30 


45 


56 


18 


25 



Example 2 

45 

(Effect on cattle) 

The following test was performed in order to verify the effect of the present invention on cattle. 

50 head in total of 53 day-old Hotstein txjils were used, more specifically. 25 head as the segment having the addi- 
50 tion of calcium L-ascorbic acid-2-phosphate and 25 head as the segment having no addition. The bulls thus used had 
been bred with a commercially available vitamin C-free feed until 53-days old exclusive of the lactation and weaning 
time period. 

To a feedstuff containing 30% (% by weight, hereinafter the same) of bran, 20% of barley flour. 44% of rice bran, 
5% of soybean cake, 0.5% of salt and appropriate amounts of an inorganic material mixture and an overall vitamin mix- 
55 ture exclusive of ascorbic acids, an anti-stress agent for animals according to the formulation of Test Segment 4 shown 
in Table 1 was added in a proportion of 600 ppm based on the feedstuff. The blend was thoroughly stirred, subjected to 
heat formation in a normal pellet machine and dried to prepare' an anti-stress feed composition of the present invention. 

Separately, a feedstuff having the same composition as above was prepared except for blending a mixture accord- 
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10 



15 



20 



ing to ttie formulation of Control Segment 4 as shown in Table 2 in place of the anti-stress agent for animals of Test seg- 

More specifically. 30% (% by weight, hereinafter the same) of bran. 20% of barley flour. 44% of rice bran 5% of 
IT^I T"- "^'''' °' "^l- ° °' '^'"'""^ L-ascorbate, 0.25% of inorganic sodium phosphate and appr^rrate 
amounts of an .norgan.c material mixture and an overall vitamin mixture exclusive of ascorbic acids were aSTnd a 
mixture according ^ the formulation of Control Segment 4 shown in Table 2 was added thereto in a proportion of 600 

a^n?*Slo p^cr.^^^^^^^ '"^^^ *° ''-^ - « — ' P^'^* -achine 

The heat formation and drying of feedstuffs were performed for improving feeding efficiency and reducing miscel- 
laneous fungm the feed and the conditions thereof were such that the maximum product temperature in the pelletizer 
was about 75 C and the drying temperature and time were SOX and 20 minutes, respectively^ereafter. the fSS 
were stored at room temperature . i e iBtsu&iuns 

. TV^ segment and the control segment were transported on land over a distance of 567 km by trucks 

at theinitiation of the test and thereafter, the respective feedstuffs were freely supplied over a period of 60 days 

The bulls were raised in this breeding state for 60 days. At the 61 st day. Wood was sampled from each bull and the 
Wood plasma LDH. MDH and AspAT the stress proteins in blood and the incremental body weight were determ^ in 
the same manner as in Example 1 . ^ a " „»ntsa m 

n^^^Z S 7^"^«"e"*/esults average values were obtained for each segment, and the ratio to the control seg- 
T^nZ f J'^L'^"^ ^° described above. The results are shown in Table 4. The average values 

of LDH MDH, AspAT and stress proteins in blood in the segment to which the anti-stress agent for animals of the 
present invention was administered, were remarkably reduced as compared with those in the control segment to 
mem^V<^ W "'^^^"^ '"Vro^ement was also obtained with respert to inae- 



25 



30 



35 



Table 4 



45 



50 



55 





Ratio of Test Segment to 
Control Segment 


LDH ratio 


53 . 


MDH ratio 


74 


AspAT ratio 


64 


Stress protein ratio 


77 


Incremental body weight ratio 


30 



Example 3 
w (Test of effect on dogs) 

six hl^i of Jril?^' °' ^^'Z^^ ^^^^^^ ^"""^ ^" ^^^'^9® °* "^'^ specifically, six head of females and 
S thrpt hln ""7^ ^^""^^ °* ^ ^""^ «™« « '^'^^ ^^"'^ each having an allocation 

Tnol™^ ^[^^ "'"^ '^^^ °* ^" composition obtained by add- 

nr^nn «^ ^"^"^'"^ '° formulation of Test Segment 4 described above to a general beagle feedstuff in a 
proporton of 600 ppm was supplied and freely fed. <~»iu.iirid 

addi^ taVlTl! K^"'^i"*;^jr*'^ «^ *° Control Segment 4 described above was similarly 

aaaed to a general beagle feedstuff in a proportion of 600 ppm and freely fed 

DeraI^r!!f^iZ^'^®'^°''"*^^^ ^'t^'"^ ^ '^^^'^ ^ stock-raising house installed in the fields in a high tem- 
loZ ^"'™"®' ^ *° "^^ 'e^eratu^e of the raising house was not particularly con- 

and "^^'Vf^t^j^L^'^ breeding state for 30 days. On the 31st day. Wood was sampled from each beagle 

minll^r^ ^ ""^"^ ^^^^ P^'^*"^ in Wood and the incremental body weight were deter 

mined in the same manner as above. / » 

seomlnTJ^ ."^f^l^IflT^"* "^^^^ ^atfo to the control 

n!«^Tnu f ^.^'^''^''^ *° described above. The results are shown in Table 5. The average val- 

nrl!L • ^ ^"^ segment to which the anti-stress agent for animals of the 

present invention was administered were remarkaWy reduced despite breeding under high-temperature stress in the 
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summer season as compared with those in the control segment. The effect of the present invention was thus verified. 
Furthermore, an improvement was also obtained with respect to incremental body weight. 



Tables 





Ratio of Test Segment to 
Control Segment 


LDH ratio 


53 


MDH ratio 


74 


AspAT ratio 


64 


Stress protein ratio 


77 


Incremental kX3dy waght ratio 


30 



Examole 4 

(Effect on marine animals) 

20 

60% of fish meal, 10% of cuttlefish meal. 12.5% of gluten. 1 .5% of sod liver oil. 0.1% of p-carotene, 1% of sodium 
dihydrogenphosphate. 1.5% of sodium hydrogenphosphate, 1.4% of vitamin premix exclusive of vitamin C, 0.02% of 
ethoxychin. 600 ppm of the anti-stress agent for animals of Test Segment 4 described above and a corn gluten as a 
balance were added to make 100%. These raw materials were crushed, thoroughly mixed in a mixer and formed in a 
25 pellet mill into a feedstuff for marine animals such as raintsow trout, sweet fish. carp, sea bream, salmon, eel. yellow tail, 
globefish, flatfish, tuna, horse mackerel and prawn. 

Comparative Example 2 

30 A feedstuff having the same composition was prepared by the same production method as in Example 4 except for 
using 600 ppm of a mixture according to the formulation of Control Segment 4 described above. The feedstuff obtained 
was administered in raising rainbow trout, sweet fish. carp, sea bream, salmon, eel. yellow tail, gfobef ish. flatfish, tuna 
or horse mackerel, and the culturing test was performed for a period of over 1 00 days. At the 1 0 1 st day 20 fish from the 
respective marine animals were randomly selected and the blood was sampled therefrom. The blood plasma LDH and 

3S AspAT were determined in the same manner as described above, and the ratio of the Test Segment to the Control Seg- 
ment was obtained in the same manner as described above. Furthermore, the survival rate of the respective marine 
animals was determined at the end of test and the effectiveness on marine animals was examined. The results are 
shown in Table 6. 
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Production 
species 


LDH ratio 
AspAT ratio 


Survival rate*' in 
test segment at 
the end of 
culturing test 


Survival rate*' in 
control segment 
at the end of 
culturing test 
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55 



A " '^'^^^^ ^ reaction such as an increase or fluctuation of LDH. MDH and 

AspAF in blood IS observed. This is a very important physiological index for showing stress, and In order to overcome 
tne stress, an L-ascorbic acid has hitherto been added to feed for animals. However, the L-ascorbic acid derivative in 
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general has poor heat resistance and cannot exert a sufficiently high effect as a feed additive. L-ascort)ic acid deriva- 
tives having good heat resistance have also been developed, however, these derivatives can hardly be converted into 
an L-ascorbic add by internal enzymes in some living animals and the L-ascortic acid activity cannot be satisfactorily 
provided. 

5 On the other hand, an L-ascorbic acid-2 -phosphoric acid, a salt thereof, an L-ascortic acid-2-glucoside and a salt 
thereof used as anti-stress agents of the present invention are not only highly heat resistant txjt also capable of decom- 
position by an internal enzyme to convert the same into an L-ascort^c add. to thereby provide high L-ascorbic acid 
activity. Thus, they are not only useful as anti-stress agents but also are very excellent as a feed additive. By using the 
anti-stress agents of the present invention, the stress reaction of animals can be prevented, and various disorders 

10 aiccompanying stress in the breeding of useful animals, such as a loss in weight or a reduction in immunity, can be inhib- 
ited. 

While the invention has been described in detail and with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

75 

Claims 

1. An anti-stress agent for animals, comprising one or more substances selected from the group consisting of an L- 
ascorbic add-2-phosphoric acid, a salt thereof and an L-ascorbic acid-2-g!ucoside, as an active ingredient, for 

20 inhibiting an increase of blood plasma lactate dehydrogenase (LOH). malate dehydrogenase (MDH) and aspartate 
aminotransferase (AspAT) and for inhibiting an increase of stress proteins in blood, which occur when laid animals 
are subjected to stress. 

2. An anti-stress composition for animals, comprising a feed composition having blended therewith an anti-stress 
25 agent for animals comprising one or more substances selected from the group consisting of an L-ascorbic acid-2- 

phosphoric acid, a salt thereof and an L-ascorbic acid-2-glucoside, as an active ingredient, for inhibiting an 
increase of blood plasma lactate dehydrogenase (LDH), malate dehydrogenase (f^DH) and aspartate aminotrans- 
ferase (AspAT) and for inhibiting an increase of stress proteins in blood, which occur when said animals are sub- 
jected to stress as a premix, an animal drug or a nutrient reinforcement. 

30 

3. The anti-stress agent or anti-stress composition for animals as claimed in claim 1 or claim 2. further comprising an 
antioxidant substance blended with the one or more substances selected from the group consisting of an L-ascor- 
bic acid-2 -phosphoric acid, a salt thereof and an L-ascorbic acid-2-glucoside. 

35 4. The anti-stress agent or anti-stress composition for animals as claimed in claim 3. wherein the antioxidant sub- 
stance is selected from the group consisting of carotene, astaxanthin. lutein, d^-a-tocopheryl acetate, a-tocophe- 
rol. SOD. glutathione and catechins 

5. The anti -stress composition for animals as claimed in any of the claims 2 to 4, which is formulated to allow admin- 
40 istering 0.03 g/kg-body weight or more of one or more substances selected from the group consisting of an L-ascor- 
bic acid-2-phdsphoric acid, a salt thereof and an L-ascorbic acid-2-glucoside. for inhibiting an increase of blood 
plasma lactate dehydrogenase (LDH). malate dehydrogenase (MDH) and aspartate aminotransferase (AspAT) and 
for inhibiting an increase of stress proteins in blood, which occur when said animals are subjected to stress- 
es 6. The anti -stress agent or anti-stress composition for animals as claimed in any of the claims 1 to 5. wherein said 
animal is selected from the group consisting of cattle, pigs. dogs, cats, rainbow trout, sweet fish. carp, sea bream, 
salmon, eel. yellow tail, globefish. flatfish, tuna, horse mackerel and prawn. 

7. A feed composition prepared by blending with animal feed an anti-stress agent for animals containing one or more 
50 substances selected from the group consisting of an L-ascorbic acid-2-phosphoric acid, a salt thereof and an L- 

ascorbic acid-2-glucoside as an active ingredient, in a tDlending ratio of 300 ppm or more in terms of the active 
ingredient. 

8. A feed composition prepared by blending with animal feed an anti-stress agent for animals containing 300 ppm or 
55 more of one or more substances selected from the group consisting of an L-ascorbic acid-2 -phosphoric acid, a salt 

thereof and an L-ascorbic acid-2-glucoside as an active ingredient and 200 ppm or more of an antioxidant sub- 
stance. 
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4 

9. The feed composition as claimed in claim 7 or claim 8. the said feed composition being heated at 80**C or higher in 
an extruder, expander, pellet machine or dryer. 
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